Food begging is common in nutritionally dependent young of many animals, but structurally homologous calls recur in adult signal repertoires of many species. We propose eight functional hypotheses for begging in adults; these stem from observations in birds but apply broadly to other taxa in which begging occurs. Adult cooperatively breeding white-throated magpie-jays, Calocitta formosa, use loud begging vocalizations, particularly near the nest site during reproduction. We analysed the social context and behavioural phenology of loud calling and allofeeding in this species and compared these with predictions from each functional hypothesis. We found that reproductive females were the primary producers of beg calls, and their begging peaked during the fertile period when reproductive conflict among males and females was highest. Loud begging rates correlated positively with provisioning rates, but females called more in the pre-incubation fertile period than they did after they had initiated incubation. Based on the context, phenology and active space of the signal, we conclude that female loud begging vocalizations function to signal nutritional need to group members, but also have been evolutionarily co-opted to advertise fertility to potential extrapair partners. The location of calling is probably a consequence of nest guarding by breeding females to prevent intraspecific brood parasitism. (Godfray 1991 (Godfray , 1995 Johnstone 1996) and on the costs of food begging in terms of energy expenditure and risk of predation (Haskell 1994; Leech & Leonard 1997; Bachman & Chappell 1998; Haskell 1999; Rodriguez-Girones et al. 2001) .
In some mammals and birds, adults also produce calls homologous to the food begging calls of young (e.g. Feistner & McGrew 1986; Ruiz-Miranda et al. 1999; Robbins 2000; Otter et al. 2007 ). Here, we use the conventional term 'begging' to denote such calls by adults, without meaning to imply any particular function. A variety of songbirds produce adult begging calls, including the European robin, Erithacus rubecula (Tobias & Seddon 2002), blackcapped chickadee, Poecile atricapillus (Otter et al. 2007) , and the yellow-billed shrike, Corvinella corvina (Grimes 1980), but adult begging calls have been most frequently documented within the family Corvidae (e.g. Skutch 1960; Verbeek 1972; Hardy 1979; Buitron 1983 Buitron , 1988 Lawton & Lawton 1985; Heinrich et al. 1993; Langen 1996a; Verbeek & Caffrey 2002) . In birds, adult begging is often restricted to nesting females, which produce these calls in association with allofeeding. Additionally, in some species both sexes produce these vocalizations during aggressive social interactions (Heinrich et al. 1993; Woolfenden & Fitzpatrick 1996) . It is notable that although allofeeding of breeding females during courtship and incubation is common in birds (Lack 1940), many fewer species are reported to use loud adult begging vocalizations. 
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